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(57) ABSTRACT 

Astability device that increases foot security on the footbed 
of a shoe, provides lateral or medial stability, shock 
dampening, and optimizes ?exibility. The stability device 
includes a resilient bladder insert having a horiZontal sole 
portion underneath a Wearer’s foot, and a vertical foot 
portion positioned to a lateral or medial side edge of a 
Wearer’s foot. The horiZontal sole portion and the vertical 
foot portion are in ?uid communication and are proximal the 
?rst or ?fth metatarsal regions of the foot. The stability 
device can be generally L-shaped to cradles a portion of the 
foot. A compression force of a foot landing onto horiZontal 
sole portion causes an increase in ?uid pressure in the foot 
portion Which stiffens the veridical foot portion forming a 
bumper-like Wall for absorbing side impacting force from 
the foot and serving to keep the foot on the footbed. 

47 Claims, 16 Drawing Sheets 
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FOOTWEAR WITH BLADDER TYPE 
STABILIZER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention pertains to a cushioning system for foot 
Wear that enhances dynamic stability. More particularly, this 
invention pertains to compressible and expandable bladders 
extending along a portion of the sole and Wrapping upWard 
to embrace a portion of the foot for dynamically providing 
foot stability upon loading in shoes. 

2. Description of Related Art 
Shoe design re?ects a highly re?ned combination of 

elements that cooperatively interact to minimize shoe Weight 
While maximiZing comfort, cushioning, stability and dura 
bility. HoWever, these objectives must be balanced to avoid 
potential con?ict With each other. Efforts to achieve one of 
the objectives can have deleterious effect on one or more of 

the others. As a result, the shoe industry has invested 
signi?cantly in the study of human anatomy and biome 
chanics in its continuing efforts to optimiZe these competing 
objectives. Efforts have in a large part been directed at 
optimiZing qualities of cushioning and stability. 

Athletic shoes are of particular interest because they are 
subject to repetitive compression With high loads associated 
from running or jumping, Which ultimately deteriorate the 
shoe materials. Yet, over the life of the shoe, the shoe must 
continue to provide cushioning and stability. Stability is the 
objective that is concerned With maintaining a Wearer’s foot 
in a ?xed position Within the shoe and preventing the shoe 
from rolling over a lateral or medial side edge of the shoe. 
Maintaining stability for the duration of the shoe is particu 
larly important for preserving a healthy foot. 

Shoe designs that focus on optimiZing stability ultimately 
reduce risks of injury. A common such injury is sideWays 
(i.e., lateral or medial) foot rotation. Sports such as 
basketball, tennis, indoor and outdoor soccer, rugby, 
lacrosse, and football as Well as a Wide range of other 
activities require frequent and quick lateral bodily move 
ments. A secure foot plant becomes essential to the move 
ment of the upper portion of the body. Injury often occurs 
When the foot plant is not secure and stable. For example, a 
signi?cant ankle injury can occur When the foot rotates 
sideWays over the edge of a shoe. This sideWays rotation can 
over-extend any inherent ?exibility of the ankle joint. Rota 
tion of the foot outWard toWards a lateral side of the foot can 
result in pulled tendons or a sprained or broken ankle, and 
foot rotation inWard toWard a medial side of the foot can 
have like detrimental consequences. 

A shoe typically comprises a multiple part construction. 
Generally, a shoe may be divided into four sections. An 
“outsole”, often called a “ground engaging surface,” is 
located on the bottom of a shoe. An “upper” is the top 
portion of the shoe that encircles or envelopes a user’s foot. 
Inside of the upper can be an insole, Which is typically a 
pad-like member directly under a user’s foot. Finally, there 
is a “midsole” positioned betWeen the outsole and the upper. 
A footbed for a Wearer’s foot to rest on can be either the top 
surface of the insole or a top surface of the midsole. 

The outsole is generally formed of a durable material for 
resisting Wear during use; typically the material is rubber or 
a rubber-like composite. The material selections for the 
upper are numerous, for example, leather, polymers, a 
variety of natural or synthetic Webs or meshes, and materials 
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2 
that are breatheable, Water resistant, Water repellant may be 
chosen for their appearance and/or performance. 
The midsole that forms a middle surface of the shoe is 

typically comprised of cushioning material. The cushioning 
material traditionally included polyurethane or ethylene 
vinyl acetate (“EVA”) foam. HoWever, from about 1970, 
manufacturers began focusing their attention upon enhanc 
ing the midsole cushioning in shoes, especially for athletic 
shoes. These types of shoes are subject to intense compres 
sions in addition to a greater numbers of compression cycles 
over the life of the shoe. The use of resilient bladders 
combined With traditional cushioning materials represented 
a marked improvement in midsole design. In particular, the 
use of resilient, in?ated bladder midsole inserts, e.g., in 
accordance With the teachings of US. Pat. Nos. 4,183,156, 
4,219,945, and 4,340,626 to Rudy, provided longevity to the 
midsole cushioning. The industry’s focus on improving 
cushioning greatly advanced the state of the art in shoe 
design. In some cases, hoWever, the bene?ts realiZed by 
cushioning Were offset by a degradation of side-to-side shoe 
stability in response to lateral or medial movements and 
loads. 

US. Pat. No. 5,425,184 to Lyden et al., discusses shoe 
progression and, in particular, evolutionary increases in 
midsole height. Shoe midsoles have increased in thickness 
largely to address the cushioning aspect of shoe design. 
These height increases have causes some stability problems. 
Lyden ’184 addresses a height problem in the heel region 
Where the forWard foot motion from a heel strike advancing 
to a toe push off is rotated With an undesirable velocity due 
to the larger height of the heel region creating a lever arm 
and a greater moment propelling the foot forWard. 

The increase in midsole thickness creates a speci?c sta 
bility problem in activities Where frequent and ?rm foot 
plants and quick lateral bodily movements are common. 
Speci?cally, the problem is that there is a tendency for 
detrimental sideWays foot rotation over a side edge of the 
shoe. 

Foot rotation in the sideWays direction can be envisioned 
by picturing foot rotation about an imaginary line that 
extends generally longitudinally for the length of the foot, 
from the middle of the ankle to the middle of the toes. The 
tendency for rotation of the foot about this line is accentu 
ated by increasing the distance betWeen the bottom of the 
foot and the ground surface. Foot rotation about this longi 
tudinal line, and consequently foot rotation sideWays over 
the edge of the shoe, is most commonly and most dramati 
cally noted in high-heeled Women’s shoes. SideWays 
rolling-over is due in part to the great distance betWeen the 
foot and ground. The greater the distance, the easier it is to 
rotate sideWays over the edge of the shoe. While most 
athletic shoes do not reach the height of Women’s high 
heeled shoes, the lateral stability demand of athletic shoes is 
just as great if not greater. Lateral stability is essential for 
frequent and ?rm foot plants and quick lateral bodily move 
ments necessary in sports. 
What is needed is a stability device that prevents unde 

sirable sideWays foot rotation, increases security of the foot 
Within the shoe, and facilitates keeping the foot in position 
on the footbed of the shoe, yet remains ?exible and cushions 
the foot. 

SUMMARY OF THE INVENTION 

The inventive dynamic lateral stability device provides 
cushioning via a resilient, ?uid ?lled bladder. The bladder is 
structurally shaped to provide dynamic stability to a lateral 
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or medial side edge of a foot by rapidly shifting ?uid and 
increasing ?uid pressure in response to rapid changes in 
compression loading on the bladder. The resilient bladder 
along With other elements of the invention are structured to 
provide lateral and medial stability, improve positional con 
tact of the Wearer’s foot With the footbed and provide 
cushioning, all While optimiZing ?exibility. 

Structurally, the dynamic lateral stability device of the 
present invention comprises a resilient bladder insert for 
footWear Which is generally situated adjacent a lateral or 
medial side edge of the foot. In one embodiment, the device 
includes a generally L-shaped bladder, Which cradles a 
portion of the foot. The device is particularly suited for 
cradling a metatarsal region of the foot, speci?cally a tip the 
?fth metatarsal head on the lateral side of the foot or the ?rst 
metatarsal head on the medial side of the foot, or both. The 
device includes a horiZontal sole portion located generally 
underneath the foot and a vertical foot portion located 
adjacent to a lateral or medial side edge of the foot The 
vertical foot portion functions as a bumper-like lateral 
sideWall that varies in degrees of stiffness With loading and 
unloading of the horiZontal sole portion. As the load 
increases on the horiZontal sole portion, the vertical foot 
portion becomes increasingly stiffer. When the side edge of 
the Wearer’s foot directly or indirectly contacts the vertical 
foot portion, the bumper-like sideWall absorbs lateral 
impacting forces and aids in preventing the foot from rolling 
over the edge of the shoe. 

The horiZontal sole portion of the bladder is preferably 
thicker than the vertical foot portion to provide a thicker 
bladder for cushioning underneath the Wearer’s foot. By 
contrast, a thinner vertical foot portion of the bladder is 
structurally ?rmer for providing lateral stability to a side of 
the foot even When un-pressuriZed by compression loading. 
The volume of the horiZontal sole portion, hoWever, is not 
unduly large With respect to the vertical foot portion. Pro 
viding a small volume of the horiZontal sole portion and/or 
a small ratio of volumes betWeen the horiZontal sole portion 
and the vertical sole portion helps ensure that pressure due 
to compression of the horiZontal sole portion is transferred 
to the vertical foot portion and not dissipated Within the 
horiZontal sole portion. 

The resilient bladder of the dynamic lateral stability 
device may include at least one channel and/or contact in the 
horiZontal sole portion for reducing the volume of the 
horiZontal sole portion. Similarly, the vertical foot portion 
may include at least one channel and/or contact for reducing 
its volume. The channels improve heel-to-toe transitioning 
and overall ?exibility of the resilient bladder. The contacts 
impart structural integrity to the bladder. The contact may be 
a Weld, an oval shaped Weld, and/or include through-holes 
for breatheability to permit air, vapor and moisture to pass 
through the device. 

In some of the embodiments, the dynamic lateral stability 
device has a means for compensating for an increase in 
internal volume of the shoe, due to a compression of a sole 
assembly by the Wearer’s foot, by substantially simulta 
neously decreasing the internal volume toWard its original 
snug ?t. The compensating means may include a tightening 
means including a vertical foot portion of the resilient 
bladder. The vertical foot portion may comprise a plurality 
of protrusions Which can have various forms including 
?nger-shaped elements. The ?nger-shaped elements support 
a lateral or medial side edge of a foot, and can cradle one or 
both sides of the Wearer’s foot and/or can encircle the top of 
a Wearer’s foot. The ?nger-shaped elements can expand and 
contract in response to an increase in ?uid pressure to affect 
the internal volume of the shoe. 
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4 
In some embodiments, the dynamic lateral stability device 

including a means for compensating, and means for tight 
ening has a vertical foot portion that comprises a plurality of 
protrusions or ?nger-shaped elements Which may expand 
creating a counter-force for pushing on or toWard the foot for 
returning the foot to a safe, non-injurious position and 
preventing the foot from rolling-over. When the vertical foot 
portion increases in pressure and dynamically expands in 
response to loading of the horiZontal sole portion: 1) the 
vertical foot portion becomes stiffer due to an increase in 
pressure, forming a bumper-like Wall for absorbing sudden 
and impacting lateral or medial forces; 2) a counter-force is 
created by the expanding vertical foot portion for pushing 
the foot back onto the footbed; 3) the volume of the shoe 
decreases by the expanding vertical foot portion further 
helping to hold the foot on the footbed; and 4) the vertical 
foot portion contracts in select directions serving to tighten 
the upper by bringing the upper closer to the footbed further 
securing the foot on the footbed. Expansion of the foot 
portion is most important in the embodiments having ?nger 
shaped elements because expansion of the ?nger-shaped 
elements tends to have a greater tightening affect due to 
contraction in the length of the ?nger-shaped elements and 
reduction of volume of the shoe. 
The ?nger-shaped elements can be structured to have a 

bulbous section and a stem section, Where the bulbous 
section expands outWards shortening the overall length of 
the ?nger. The compensating means and tightening means 
may further include ?nger-shaped elements that are attached 
to straps or other upper materials that are substantially 
inelastic in a lateral direction With respect to the shoe. When 
the ?nger-shaped elements contract in length due to loading, 
the straps and/or upper material is pulled tight on the 
Wearer’s foot, Which tends to hold the foot on the footbed. 
In another embodiment, the ?nger-shaped elements may 
encircle a Wearer’s foot such that expansion of the ?nger 
shaped elements takes up an appreciable volume of the shoe, 
Which as mentioned earlier, tends to hold the foot on the 
footbed. 

Since the dynamic lateral stability device comprises a gas 
?lled bladder, the overall Weight of the shoe can be reduced 
as compared to a shoe having a solid foam midsole, for 
example. Further, the bladder may be made of a material that 
permits selective portions to be transparent or translucent for 
enhancing the appearance of lightness and overall aesthetic 
appeal of the shoe. The device may include additional 
cushioning pads for cushioning the sole of the foot and for 
providing linking structure for an assembly that extends 
from one side of the foot to the other. Additionally, the 
device may include at least one horiZontal sole portion and 
tWo vertical foot portions to form a U-shaped bladder for 
support of both sides of a Wearer’s foot. 

Other objects and advantages of the invention Will be 
more fully understood from the folloWing detailed descrip 
tion and appended claims When taken With the accompany 
ing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and the nature and advan 
tages of the present invention Will become apparent from the 
folloWing detailed description of embodiments taken in 
conjunction With draWings, Wherein: 

FIG. 1 is an end vieW of an embodiment of the resilient 
bladder insert of the dynamic lateral stability device; 

FIG. 2 is a side vieW of the insert of FIG. 1; 
FIG. 3A is an opposing end vieW of the insert of FIG. 1; 
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FIG. 3B is a perspective vieW from the end vieW of FIG. 
3A of the insert of FIG. 1; 

FIG. 4 is an opposing side vieW of the insert of FIG. 1; 

FIG. 5 is a top vieW of the insert of FIG. 1; 

FIG. 6 is an exploded perspective vieW of the insert of 
FIG. 1 shoWn in an article of footwear for a left foot; 

FIG. 7 is an exploded perspective vieW of another 
embodiment of the dynamic lateral stability device insert 
With a sole member of an article of foot Wear for a right foot; 

FIG. 8 is a perspective vieW of the bottom side of the 
device of FIG. 7; 

FIG. 9 is an exploded perspective vieW of another 
embodiment resilient bladder insert of the dynamic lateral 
stability device shoWn With a sole member for a left foot; 

FIG. 10 is an end vieW of an embodiment of the resilient 
insert of the dynamic lateral stability device, the insert 
having With ?nger portions; 

FIG. 11 is a side vieW of the insert of FIG. 10; 

FIG. 12 is a top plan vieW of the insert of FIG. 10; 
FIG. 13 is an opposing side vieW of the insert of FIG. 10; 

FIG. 14 is a bottom plan vieW of the insert of FIG. 10; 

FIG. 15 is a perspective vieW of the insert of FIG. 10; 

FIG. 16 is a side vieW of a shoe With the insert of FIG. 10; 

FIG. 17 is a perspective vieW of another resilient insert of 
the dynamic lateral stability device With ?nger portions; 

FIG. 17A is an enlarged detailed vieW the ?nger portion 
indicated in area A in FIG. 17; 

FIG. 17B is side vieW the ?nger portion of FIG. 17A; 
FIG. 17C is side vieW of the ?nger portion of FIG. 17A 

in an expanded state; 
FIG. 18 is a plan vieW of a left shoe With the insert of FIG. 

17; 
FIG. 19 is a plan vieW of another left shoe incorporating 

the insert of FIG. 17; 
FIG. 20 is a perspective vieW of an embodiment of a 

resilient insert of the dynamic lateral stability With ?nger 
portions along tWo sides; 

FIG. 21 is a side vieW of a left shoe incorporating the 
insert of FIG. 20; 

FIG. 22 is a cross-sectional end vieW of the shoe taken 
along line 22—22 of FIG. 21; 

FIG. 23A is a plan vieW of a left shoe incorporating 
another embodiment of the dynamic lateral stability device; 

FIG. 23B is a perspective vieW of the insert of FIG. 23A; 
FIG. 24 is a cross-sectional end vieW of the shoe of FIG. 

23A taken along line 24—24; 
FIG. 25A is a cross-sectional vieW taken along line 

25A,B—25A,B of the shoe in FIG. 23A shoWing the ?nger 
portions in an unloaded state; and, 

FIG. 25B is a cross-sectional vieW taken along line 
25A,B—25A,B of a shoe in FIG. 23A shoWing the ?nger 
portions in a loaded state. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Broadly, the present invention provides a dynamic lateral 
stability device that moderates high lateral compressive 
loads and improves stability by helping to ensure that the 
bottom of a Wearer’s foot stays substantially in contact With 
the footbed. The device may comprise a resilient bladder 
insert having a horiZontal sole portion and an upstanding or 
vertical foot portion Which extends upWard along a side of 
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6 
a shoe proximal a portion of the lateral or medial side edge 
of the foot. When a compressive load is applied to the 
horiZontal sole portion, the horiZontal sole portion com 
presses causing an increase in ?uid pressure in the bladder 
insert because the overall volume of the bladder is decreased 
by the compression yet the volume of ?uid remained con 
stant. The increase in ?uid pressure causes the vertical foot 
portion of the bladder to stiffen and in some embodiments to 
expand. The lateral stability device may also include one or 
more straps or a vamp that is substantially inelastic in one 
direction and connected to the resilient insert. 
The dynamic stability aspect of the invention for helping 

to prevent the foot from rolling over is attributed largely to 
the dynamic stiffening of the vertical foot portion. An 
increasingly stiffer bumper-like Wall is created as compres 
sion loads increase on the horiZontal sole portion of the 
device. The cushioning aspect of the device dampens and 
absorbs the shock of compressive loads both on the hori 
Zontal sole portion and the vertical foot portion of the 
device. As further explained, the dynamic lateral stability 
device is able to provide cushioning and stability in response 
to instantaneous changes of the Wearer’s foot motions during 
quick athletic movements. 

Referring noW to the embodiment of FIGS. 1—6, the 
inventive dynamic lateral stability device is shoWn as 
including a resilient bladder insert 100. Resilient bladder 
insert 100 is comprised of a ?rst portion 102 and a second 
portion 104 that is generally at a right angle to the ?rst 
portion. First portion 102 is a horiZontal sole portion that 
underlies a portion of a Wearer’s foot, and second portion 
104 is a vertical foot portion that extends upWard along a 
side edge of a foot. In combination, the horizontal sole 
portion and the vertical foot portion de?ne a generally 
L-shaped device. HoriZontal sole portion 102 and vertical 
foot portion 104 are in ?uid communication such that 
compression of horiZontal sole portion 102 causes ?uid 
therein to transfer to vertical foot portion 104. Fluid transfer 
from horiZontal sole portion 102 to vertical foot portion 104 
increases the ?uid pressure in vertical foot portion 104 
causing vertical foot portion 104 to become stiff and more 
rigid, and in some cases expand. The degree of stiffness of 
vertical foot portion 104 increases With increasing loads on 
horiZontal sole portion 102 de?ning a dynamically increas 
ingly stiffer bumper-like Wall for the side edges of a foot. 
When the bumper-like Wall is positioned adjacent a lateral or 
medial side edge of a Wearer’s foot, the increasingly stiffer 
vertical foot portion 104 serves to dampen and absorb 
compression impacts thereby reducing the tendency of the 
foot to roll over the side of the shoe and concomitantly 
helping to maintain positional contact of the Wearer’s foot 
With the footbed of the shoe. 

The resilient insert 100 of FIGS. 1—6 has a rectangular 
shaped sole portion 102 and a trapeZoidal shaped foot 
portion 104 generally de?ned by a bottom surface 110, a top 
surface 120, an outside surface 130 and an inside surface 
140. Bottom surface 110 forms an outside horiZontal sur 
face. Opposing the bottom surface is top surface 120 form 
ing an inside horiZontal surface. Outside surface 130 forms 
an outside vertical surface. And, inside surface 140 forms an 
inside vertical surface that opposes outside vertical surface 
130 and is generally at a right angle to the inside horiZontal 
surface. 

Resilient insert 100 may include at least one channel 122 
recessed in top surface 120 and extending from an edge 186 
into inside vertical surface 140. Resilient insert 100 may 
further include at least one through channel 124 that extends 
from top surface 120 to a recess 125 in the bottom surface 




















